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Introduction 

During the spring through the summer of 1965, an unusual outbreak of a needle blight 

of Japanese pines, especially of Japanese red pine, Pinus densijlora SIEB. et Zucc., was record­

ed from the low-altitude areas throughout the central and eastern parts of Japan. Such 

occurrence of this needle blight has not been recorded previously in Japan, although locally 

restricted development of the disease has been observed several times••>•o>. On these blighted 

needles a particular fungus was usually recognized and it was tentatively called a species 

of the genus Rhizosphaera or Rhizophoma. This epidemic occurrence of the needle blight 

extending over vast areas provided a good opportunity for the author to determine systematic 

position of the fungus. Accordingly, many fresh materials of pine and other conifers showing 

similar signs as those on pine were collected from various localities to examine in detail 

the morphology of the fungus found on them. 

ln the course of examination on these materials, it was found that at least three species 

of fungi belonging to the same genus being separable only by their spore size, were distri­

buted in Japan. Moreover, a question whether the genera Rhizosphaera and Rhizophoma 

precisely differ from each other or not, came to the author's mind. To answer this question, 

morphology of Japanese species was comparatively studied with that of the authentic speci­

mens of the genus Rhizosphaera. This paper describes the results of critical study on the 

genera Rhizosphaera and Rhizophoma, and gives additional information on the species 

belonging to these genera. 
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Criticism and revision on the genera Rhizosphaera and Rhizophoma 

In examining many materials collected newly or deposited in the laboratory herbarium, 

it was found that the fungi associated with the needle blight of pines and other conifers 

were divided into three groups which belonged to the same genus but were apparently dis­

tinguishable by their spore size. Concerning the determination of systematic position of 

these fungi, some confusion in literature has been found. 

In 1907, MANGIN and HARIOT16' who investigated a needle blight of Abies pectinata in Jura 

province of France, described a genus Rhizosphaera as a new member of Sphaeropsidales 

based on the fungus inhabiting blighted needles. The basic ground, by which they differen­

tiated it from the hitherto known genera, was the structure of pycnidium. According to 

them, a stalk like bundle of brown hyphae grows up from the hypha! mass aggregated 

beneath the stoma, and penetrates through the stoma, then finally forms a pycnidium on the 

stoma. Therefore, mature pycnidia have apparent stalk and hypha! mass at their base. 

MANGIN and HARlOT likened the fruit-body of Rhizosphaera abietis MANGIN et HARlOT, the type 

species of the genus, to a balloon; i.e., hypha! mass was equivalent to a hanging basket, 

stalk to sash-chain, and pycnidium to ball. 

At the same time, they recorded that there were two different ways in conidial forma­

tion. Pycnidial wall which is formed from outer hypha! layer of the stalk changes into the 

spore producing cells having short conidiophore. Branched brown hypha which grows upward 

from inner hypha! strand of the stalk, is the source of another way in its conidial formation. 

Conidia are produced on these hyphae at the inner part of pycnidium as if they are produced 

on the long slender conidiophore (Figure 5 in MANGIN & HARlOT). They, however, mentioned 

only the former type of conidial formation in their description, that is "sporophora brevia, 

simplicia, monospora". 

Shortly after the time when MANGIN and HARlOT erected the genus Rhizosphaera, MAu­

BLANc17' found that two older species would belong to this genus. One of them, Coniothyrium 

pini CoRDA, was considered by him to be the same species as Rhizosphaera abietis MANG, et 

HAR. and he recombined it newly as R. pini (CDA.) MAUBL. having a synonym of R. abietis. 

For another species, Sacidium abietis OuDEMANs, he gave a new combination of Rhizosphaera 

oudemansii MAuBL. to avoid confusion with R. abietis l'4ANG. et HAR. According to the descrip­

tion of this fungus26', it has filiform conidiophore. 

In 1914, BunAK8' added one species to this genus based on his re-study of an older 

species, Sphaeronema pini DESMAZIERE described in 1848. He named it newly as Rhizosphaera 

kalkhoffii Bun., because the species name pini could not be used for it owing to the CoRDA's 

older species, R. pini (CDA.) MAunL. described in 1840. With regard to the way of conidial 

formation in this fungus, BUBAK noted that the conidia were directly born on the inside cell 

of pycnidial wall; in other words, conidiophore was absent. 

Shortly after, H5HNEL 7' established Sclerophomaceae as a new family of Sphaeropsidales, 

in which he aggregated many pycnidial fungi having no conidiophore. Rhizosphaera kalkhoffii 

Bun. was transferred by him to the genus Sclerophoma and revived its species name pini as 

S. pini (DEsM.) H5HNEL. Van LUYK 14' who studied several species of the genus Sclerophoma 
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inhabiting coniferous plants, however, rejected Hi:iHNEL's treatment and supported BuBAK's 

name for the fungus in question. He thought the genus Sclerophoma Hi:iHNEL consisted of 

heterogeneous fungi that needed re-examination. In 1924, PETRAK22l discussed relative 

connection in the fungi belonging to the family Sclerophomaceae. It was emphasized in his 

conclusion that the family was composed from quite heterogeneous genera in relation to 

their structure and life-history, and, at least five distinguishable ways of conidial formation 

were observed among them. 

WILSON and WALDIEs•JssJ reported two Rhizosphaera species, i.e. R. pini (CoA.) MAt:BL. 

and R. kalkhoffii BuB., from Britain. They stated that British materials of Rhizosphaera pini 

always produced its conidia directly on the inside wall of pycnidium, and such long conidio­

phore as that noted by MANGIN and HARlOT was not observed in these materials. As to 

Rhizosphaera kalkhoffii, they noted that chief points to differentiate this species from R. pini 

were the smaller conidia and entire lack of conidiophore. 

In 1927, PETRAK and SYoow2n, who published a result of re-examination on various 

pycnidial fungi having unicellular conidia, established a new genus Rhizophoma with a new 

combined species Rhizophoma pini (DESM.) PETR. et SYD., segregating it from the genus Rhi­

zosphaera. Exactly the same reason by which WILSON and WALDIE distinguished two species 

of the genus Rhizosphaera, R. pini (CDA.) MAuBL. and R. kalkhoffii BuB. ( =Rhizophoma pini 

(DEsM.) PETR. et SYD.), prompted them to separate two genera, Rhizosphaera and Rhizophoma. 

Namely, they estimated the different ways in conidial formation between them as an impor­

tant characteristic to distinguish these genera each from the other. 

In 1947, WATERMAN82 l reported Rhizosphaera kalkhoffii BuB. from the United States and 

noted its conidial formation by the budding way. 

Now, if the systematic position of Japanese fungi which are summarily shown in Table 

2 is judged from the description of genera Rhizosphaera and Rhizophoma, there is no doubt 

that they belong to the genus Rhizophoma PETRAK et SYDOW. However, in view of literature 

cited above, a question arises as to whether or not the genus Rhizophoma would be distinctly 

differentiated from the genus Rhizosphaera. The first reason is that the existence of conidio­

phore in the genus Rhizosphaera MANGIN et HARlOT seems to be doubtful. On the type 

species of the genus Rhizosphaera, R. pini (CDA.) MAUBL., the workers other than MANGIN and 

HARlOT, did not observe the existence of conidiophores. In addition to this fact, that the 

rest of dissolving contents in pycnidium are often misjudged to be a real conidiophore among 

the pycnidial fungi having no conidiophore has been well known22l. Secondly, PETRAK and 

SYDOW, by whom the genus Rhizophoma was segregated from the genus Rhizosphaera, did not 

ascertain directly the way of conidial formation in Rhizosphaera pini (CDA.) MAuBLANc. They 

accepted the existence of conidiophore in the genus Rhizosphaera from the description and 

figure made by MANGIN and HARlOT. 

In order to dispose of this uncertainty, two authentic specimens of Rhizosphaera pini 

(CDA.) MAUBL. identified by MANGIN were investigated in detail. From this investigation it 

was revealed that the general features of this species were quite identical with those of 

Rhizophoma PETR. et SYDow. No conidiophores were recognized and conidia were born directly 

on the inside wall of pycnidium or on the wall of inner hyphae. Then, it may be said that 

the conidiophores of Rhizosphaera observed by MANGIN and HARlOT are no more than the rest 

of dissolving hypha! wall. 
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Judging from the foregoing facts, it can be concluded that there is no reason to separate 

both genera, Rhizosphaera MANGIN et HARlOT and Rhizophoma PETRAK et SYDow, from each 

other. Description for the genus Rhizospaera given by MANGIN and HARIOT, therefore, will be 

amended as follows, and the genus Rhizophoma PETRAK et SYDow treated as a synonym of 

the genus Rhizosphaera. 

But by conceding that the genus Rhizophoma was contained in the synonym of genus 

Rhizosphaera, a further problem arises. Type species of both genera have the same species 

name pini, respectively. However, it will be clear, as pointed out previously by BuBAK3), 

that Coniothyrium pini CoRDA described in 1840, the oldest synonym Rhizosphaera pini (CDA.) 

MAUBL., possesses its nomenclature. Species name pini in Rhizophoma pini (DEsM.) PETR. et 

SYD. which was first described by DESMAzrilRE in 1848, therefore, could not be used under the 

genus Rhizosphaera. Then, Rhizosphaera kalkhoffii BuBAK is revived again for it instead of the 

old species name pini originated from S phaeronema pini DESMAZIERE. 

In "Genera of Fungi" published in 1931, CLEMENTS and SHEAR5) treated the genus Ectos­

ticta SPEG.'6) and Sclerochaeta H5HN. (=Chaetopyrena PAss.9)) as synonyms of the genus 

Rhizosphaera. The author has not seen any specimens of these two genera. Judging from 

the description, the genus Ectosticta differs distinctly from the genus Rhizosphaera by its 

entirely superficial pycnidia having no hypostroma--stalk and hypha! mass--and the 

genus Sclerochaeta also differs in its superficial and . setous pycnidia. Then, the author 

retains here the treatment by CLEMENTS and SHEAR as a problem to be cleared up in future. 

Concerning the life history of the genus Rhizosphaera and/or Rhizophoma, PETRAK presumed 

that the perfect stage of these fungous groups was probably species of the genus Phaeocryp. 

topus NAouMOFF. On the other hand, RoHDE25l gave a practical disproof against PETRAK's 

assumption, based on his isolation experiment from the conidium of Rhizosphaera and asco­

spore of Phaeocryptopus. According to him, cultural characters of Rhizosphaera species were 

different from those of Phaeocryptopus. PETRAK23), however, once more rejected RoHDE's 

opinion and presented life historical schema of these fungi; i.e., Rhizosphaera pini (CDA.) 

MAuBL. was equivalent to macroconidial stage of Phaeocryptopus nudus (PEcK) PETR., and 

Rhizophoma pini (DEsM.) PETR. et SYD. to microconidia! stage of it, though he did not give 

any practical evidence. PETRAK's supposition was accepted exactly in AINSWORTH and Brsay's 

"Dictionary of Fungi"2l. 

It is quite doubtful, however, whether Rhizophoma pini (DEsM.) PETR. et SYD. is the 

microconidia! stage of Phaeocryptopus nudus (PBcK) PETRAK. No similarity between these two 

fungi has been recognized in the isolation experiments, as noted in the latter part. To 

clear up the genetic relation between the species of the genera Rhizospaera and Phaeocryptopus 

is an important problem to be solved in future. 

Rhizosphaera MANGIN et HARlOT, charact. emend., Bull. Soc. Myc. France 23: 56, 

1907; SAccARDO, Syll. Fung. 22: 917, 1913; GRovE, Coelomycetes I, 141, 1935 

Synonym: Rhizophoma PETRAK et SYDOW, Rept. Spec. Nov. Regn. Veg. Beih. XLII, 472, 1927 

Mycelium grows within the blighted needles which are grayish brown to reddish brown 

in colour, aggregates beneath the stoma and forms a ball-like hypha! mass, brown to greenish 

brown in colour. From such hypha! mass slender hypha! strand grows up, penetrates the 

stoma and forms a stalk-like bundle in the stomatal cavity. Outer hypha of the bundle 
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continuously grows up and specializes to pycnidial wall. Inner hypha branches sparsely and 

fills finally within the pycnidium. At this stage many small black dots are macroscopically 

recognized on blighted needles in several regular rows equivalent to those of stomata. Under 

a hand lens, pycnidium is found to be a small black globule with white resinous mass on it, 

but becomes pale to yellowish brown in colour under moist condition. Pycnidium is globular 

to subglobular, somewhat flattened at the lower part, and has a stalk- and ball-like hypostroma 

at its base. Hypostroma is more clearly visible on the host plant, having thick epiderm and 

wide stomatal cavity. Pycnidial wall is constituted from a layer of brown-coloured hypha. 

Inner part of pycnidium is also constituted from prosenchymatous brown hyphae at immature 

stage. With its maturity, conidia are born directly from the wall of hyphae and inside wall 

of pycnidium, and, these inner hyphae are dissolved gradually. Consequently, mature pycni­

dium is filled entirely with pycnospores instead of brown hyphae. Ostiole is lacking, but 

pycnidium breaks out irregularly at its upper part. Conidiophore is absent, although in some 

cases rest of dissolving hyphal wall is incorrectly judged to be conidiophore. Pycnospore is 

hyaline, unicellular, ovoid, elliptic or cylindric, often somewhat irregular shaped. 

Species of the genus Rhizosphaera MANGIN et HARlOT 

Since 1907 when the genus Rhizosphaera was established by MANGIN and HARIOT as a 

monotypic member of Sphaeropsidales, three species were added to this genus, and four 

species are known in this genus at the present time. Morphology of these fungi reported by 

many workers is summarily presented in Table 1. In addition to this table, morphology and 

host of Japanese materials collected on various conifers are given in Table 2, and average 

size of conidia in each material is dotted in Figure 1 together with those of hitherto known 

species. Histograms of length, width and length/width ratio of conidia of Japanese materials, 

being separable into three groups chiefly by their spore size, are shown in Figures 2 to 4. 

It is apparent from these tables and figures that morphology of the fungus included in 

group I of Table 2 quite agrees with that of Rhizosphaera kalkhojfii BUB. reported by many 

workers8l 6l 24 l 26l 82 l 34l 35l. Pinus is the common host between them, although the latter has been 

reported more often on the needle of Pice a. From these viewpoints Japanese materials 

including group I are identified as Rhizosphaera kalkhojfii BUBAK. Moreover, no essential 

differences are recognized between Rhizosphaera kalkhojfii BUB. and R. radicata NAouM. as 

pointed out previously by LuYK14l and PETRAK and 8Yoow24l, so the latter is included in the 

synonyms of the former in this paper. 

Group li consists of three materials, and their spore size completely overlaps those of 

Rhizosphaera pini (CnA.) MAUBLANC. It is presumed from the fact discussed above that 

MANGIN and HARIOT incorrectly recognized the existance of conidiophore in this species. 

This being so, the fungus collected on Abies and Tsuga in Japan is identified as Phizosphaera 

pini (CnA.) MAuBL., and morphological characteristics of this species will be emended in the 

latter part. 

No identical species with the materials of group JII which have largest conidia was found 

among the hitherto known species as shown in Table 1 and Figure 1. Their conidia are 

far longer than those of Rhizosphaera pini. In the case of Rhizosphaera pini, length of 

conidia ranges from 15 to 21.5p (18p in average), whereas that of group :m range from 20 

to 37. 5p with the average 25 .1p. On the other hand, width range of conidia in these two 



Table 1. Comparison in morphology and host range of the hitherto known species of the genus Rhizosphaera. 

Species Host 
Pycnidium I 

I Pore J Conidiophore Shape 

Conidium 
Author 

Size Size 

Abies pectinata MANGIN & HARIOT16l 90X 120 + 16"-'20X8 ovoid 

Rhizosphaera A. fraseri VUILLEMIN31J 64~75 + - 17~18X7.5 oblong elliptic 

pini (CnA.) A. grandis SACCARD026l 16~18 oblong ovoid 

MAUBL. Pinus sp. WILSON & WALDIE85l 90~120 - 16~20X8 globular to ovoid 

GROVE6) 90~120 - 16~20X8 oblong ovoid 

KoBAYASHI 50 X 122 - - 15~20x7~9.5 elliptic to ovoid 

R. oudemansii Abies grandis MAUBLANC17) 
60~100 + 9~13X7~9.5 elliptic 

MAUBL, SACCARD026) 

R. radicata Abies sibirica NAOUMOFF19) 
70~100 - + 5.5~8.25X4 

ovoid to oblong 

NAOUM. A. pectinata SACCARD026) ovoid 

Picea excelsa, P. pun- BuBAK3l 80~150 - 7~10x3~4 ovoid to elliptic 

gens, P. pungens var. WILSON & WALDIESS) - 7~10x3~4 ovoid 

argentea, P. nigra, P. PETRAK & SYnow2•J 70~160 - - 5~10X2.7~4 ovoid to elliptic 

R. kalkhoffi sitchensis, P. glauca, SACCARD026) 50 10 ovoid 

BuBAK P. orienta/is, P. sch- GROVE6) 80~150 - - 7~10X3~4 ovoid 

(=Rhizophoma renkiana, P. abies, WATERMAN32 ) - - 7~10x3~5 ovoid 

pini (DEsM.) Abies pectinata, 

PETR. et SYn.) A. nobilis, 

Pseudotsuga douglasii 

Pinus austriaca, P. 

montana, P. strobus, 

P. mugo, P. nigra 
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Table 2. Data of the genus Rhizosphaera collected in Japan. 

IAltitudel 
Conidia 

Host Locality 

I Size Shape 

Pinus densifiora Meguro, Tokyo <600m 5.5~ 7.5X 2.8~ 3.5.u elliptic to 
ovoid ., Chiba-city, Chiba Pref. ., 6.0~ 9.0X 3.0~ 4.5 ., 

., Fujiyoshida, Yamanashi ., 5.0~ 7 .5X 3.0~ 3.5 ., 

., Minori, Ibaraki Pref. ., 7 .5~10.0X 3.8~ 5.0 ., 
Pinus thunbergii Meguro, Tokyo ., 6.5~ 9.0X 3.0~ 4.0 ., 

., Mie Pref. ., 6.0~ 8.0X 3.0~ 4.0 ., 

., Chiba-city, Chiba Pref. ., 7.0~10.0X 3.0~ 4.5 ., 

., Uchihara, lbaraki Pref. ., 6.3~ 8.8X 3.0~ 4.5 ., 
Pinus excelsa Mito, Ibaraki Pref. ., 7 .0~10.0X 3.8~ 5.0 ., 

Abies veitchii Narusawa, Yamanashi >1,000 
16.3~21.3X 7.5~10.0 ., 

Pref. m 
., Gotenba, Shizuoka Pref. ., 15.0~21.3X 7 .5~11.3 ., 

Tsuga diversi/olia Narusawa, Yamanashi ., 16.3~20.0X 8.0~12.5 ., 
Pref. 

Abies mariesii ., ., 20.0~26.3X 7 .5~10.0 elliptic to 
cylindric 

Pinus pumila Miyata, Nagano Pref. ., 21.3~37 .5X 8.8~12.5 ., 
-'/(on culture) 22.5~3o.ox 10.0~12.5 ., 

•. Hitherto known spec1es 

).L I R.pini 

30 2 R. oudemansii 
3 R. kalkhofji 
4 R. radiwta 

0 

o Japanese materials 0 

25 
0 

20 

• • 0 
0 0 

·..C • • 
'tO 15 r::. 

Q) 
.-l 

10 
• IC 

3 
<ieow:P 
o o0 • 
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5 
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.Width 

Figure 1. Average size of conidia in hitherto known species of the 
genus Rhizosphaera and in each material collected in Japan 
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Rhizosphaera entirely overlap each other, and no difference is recognized in their average 

size as shown in Table 2 and Figure 3; namely 7~12.5p (9.3p in average) is the case of 

Rhizosphaera pini and in the case of group 1II width of conidia ranges from 7 .5~12.5p (9.8p 

in average). Then, group 1II presented in Table 2 seems to be separable fairly well from 

Rhizosphaera pini (CnA.) MAuBL. by its length and length/width ratio of conidia as shown in 

Figures 2 and 4. 

However, determination of the species on group 1II is retained here until comparative 

60 

50 

40 
>-, 
u 
c 
g 30 
o-
~ 

LL 20 

10 

--R. pin'L 

r-- -, 

I I 
I I 

I 

---1 

( 230) 

-----R.. kalkhojji ··········· R. sp 

( 117) 

, ...... , 
: . 
~ ~ 

1 I 

,· .. :~ i 
c ....... .. 

! ...... ,.r······: ~·······-: 

< 6 6~ 8- 10~ 12~ 14-~ 16- 18- 20- 22~ 24-26-28-30-32-34--36- /1-
8 10 12 14- 16 18 20 22 24 26 28 30 32 34 36 38 

Figure 2. Histogram of length of conidia in three Japanese species of 
the genus Rhizosphaera (Total numbers of measured conidia) 

40 

6' 
~ 30 

ar 
J:::: 20 

10 

-- R. pini --- R. kaLkhoffi ··········· R. sp 

..... --, 
I 

,---

I 
(230) I 

I 
I ---, 

I. 

I 
I 

2-3 3·-4 4-S S-b 6-7 

C117J 

( 110) 

' · ............ , 

Figure 3. Histogram of width of conidia in three Japanese species of 
the genus Rhizosphaera (Total numbers of measured conidia) 



-- R..pini ----R.kalkhojfi ·······R. sp 

50 
('230) 

40: 

~ 30 
c 
Q) 
::l 

liT '20' 

(110) 
:-·---- .. -; 

L 
u_ . I L ...... ; 

10 

r··················-: 

< 1.4 1.4 -1.6 1.6 ~ 1.8- 2.0- 2.2- 2.4- 2.6- 2.8- 3.0- 3.'2~ 34 < 
1.8 2.0 2.'2 2A 2.6 2.8 3.0 32 34 ' 

Figure 4. Histogram of length/width ratio of conidia in three Japanese 
species of the genus Rhizosphaera (Total numbers of measu­
red conidia) 

-99 = 

<CUltural and life historical studies between Rhizosphaera pini (CnA.) MAuBL, and the fungus 

··Of group m have been conducted. Monosporous culture from the fungus collected. on Pinus 

_pumila, one of the materials of group m, distinctly differs from that of Rhizosphaera kalk­

hoffii BuB. (Plate 4, H), but it is still uncertain whether it also differs from that of R. pini 

-or not, owing to the failure to obtain monosporous culture of the latter. As noted above, 

,genetic connection between Phaeocryptopus nudus (PEcK) PETR. and Rhizosphaera kalkhoffii BUB. 

·was denied by the comparative cultural studies2s> (Plate 4, H). The relationship between 

.Phaeocryptopus nudus and Rhizosphaera species other than R. kalkhoffii has not yet been criti­

.. cally investigated fully, so it seems to be necessary to supplement present knowledge by 

·further morphological and life-historical studies based on many fresh materials and culture 

·from them. Therefore, materials of group 1II presented in Table 2 are treated here as an 

undetermined species of genus Rhizosphaera. 

1. Rhizosphaera pini (CORDA) MAUBLANC, charact. emend. --(Plate 1, A~E; 2, A 

-~C; Figure 5)--Bull. Soc. Myc. France 23: 171, 1907; WrLSON & WALDIE, Trans. Brit. Myc. 

-Soc. 13: 151~152, 1928; GRovE, Coelomycetes I, p. 141~142, 1935 

Synonym: Coniothyrium pini CoRDA, Icon. Fung. IV, p. 38, t, VIH, f. 105, 1840 

Sacidium pini (CnA.) FRIES, Summ. Veget. Scand., p. 420, 1849 

Leptothyrium pini (CnA.) SAccARno, Syll. Fung. 3 : 627, 1884 

Rhizosphaera abietis MANGIN et HARlOT, Bull. Soc. Myc. France 23 : 56~57, 1907 

Mycelium grows within the blighted needles which are grayish brown to reddish brown 

'in colour, aggregates beneath stoma and forms a ball-like hypha! mass which is brown to 

greenish brown in colour and, 20~45 X 33~45tt in size. From such hypha! mass a few slender 

hypha! strand grow upward, penetrate the stoma and form a stalk-like bundle, 45~63 X 10~ 

13tt in size, in the stomatal cavity. Outer hypha of the bundle continuom;ly _grows up and 

specializes to the pycnidial wall. Inner hypha branches sparsely and finally fills within the 

:pycnidium. At this stage, many small black dots are macroscopically recognized on the 
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blighted needles in a few regular rows equivalent to those of stomata. Under a hand lens, 

pycnidium is found to be a small black globule with white resinous mass on it, but becomeSo 

pale to yellowish brown in its colour under moist condition. Pycnidium is globular to 

subglobular, somewhat flattened at the lower part, 50~65 X 55~ 125tt in size, and has stalk­

and ball-like hypostroma at its base. Hypostroma is more distinctly visible on the host. 

plant having thick epiderm and wide stomatal cavity. Pycnidial wall is constituted from a. 

layer of brown hypha. Inner part of pycnidium is at first constituted from prosenchyma­

tous brown hyphae. With its maturity, conidia are born directly on the inside wall of 

pycnidium and wall of inner hyphae, and, these hyphae are gradually dissolved. Consequently, 

the whole pycnidium is filled with many hyaline conidia instead of brown hyphae. Ostiole­

is lacking, but pycnidium breaks out irregularly at its upper part. Conidiophore is also­

lacking, although in some cases the rest of dissolving inner hyphae remains and is incorrectly· 

taken to be conidiophore. Pycnospore is hyaline, rarely become brownish with age, unicel­

lular, elliptic to ovoid, rounded at both ends, often somewhat irregular in shape, 15.0~· · 

21.5X7.0~12.5p, usually 16~20x7~10tt in size. 

Host : On blighted needles of Abies pectinata DC.16>31>3<> A. grand is LIND. s>smS> A. fraseri: 

LINDY, A. veitchii LIND. (Shirabe), Pinus sp.26> and Tsuga diversifolia MAXIM. (Kome-tsuga). 

Distribution: Europe (France6Hs>m, Britain6>20>35>, Germany6>, Austria6m>, Czechoslovakia3>­

SI), ltaly6>31)), North America (Un~ted Statesi)SI>), and Asia (Japan). 

Material: Abies pectinata--Ambert, France, JI-30, 1905, by M. BREVIER (Para-type).; 

Vorgu, France, IV-, 1908, by M. MANGIN. Abies veitchii--Narusawa, Yamanashi Pref., VI-22. 

bv---~ 
0 \j' oCJ 
ooo cooo 

Figure 5. Rhizosphaera pini (CDA.) MAuBL. 
a : Pycnidium having hypostroma which constitutes of stalk-like and 

ball-like hypha! tissue (on Abies veitchii LIND.) (L.Ll.l.L1 50p) 
b: Conidia produced on Abies veitehii LIND. ('---' lOp) 
c : Conidia produced on Tsuga diversifolia MAx. 
d : Conidia produced on Abies pectinata DC. 
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1966, by T. KoBAYASHI & T. UozuMI; Gotenba, Shizuoka pref., X-20, 1966, by M. SANO. Tsuga 

.diversifolia--Narusawa, Yamanashi Pref., VI-22, 1966, by T. KoBAYASHI & T. UozuMr. 

Note : In Japan this species was found in the high mountain region and not on pines 

·grown in lowland areas as shown in Table 2. No instance of serious damage caused by the 

present Rhizosphaera in Japan has been recorded, though at first this fungus attracted the 

attention of French mycologists in causing serious needle blight of Abies pectinata. Several 

.attempts to isolate this fungus were unsuccessful, so to verify PETRAK's presumption that 

this species is the conidial stage of Phaeocryptopus nudus (PEcK) PETRAK remains the object 

of future study. 

2. Rhizosphaera kalkhoffii BUBAK--(Plate 2, D~F; 3, A~D; Figure 6)--Ber. 

Deut. Bot. Ges. 32: 188~190, 1914; LuYK, Ann. Myc. 21 : 133~142, 1923; WILSoN & WALDIE, 

Trans. Roy. Scott. Arboric. Soc. 40: 34~36, 1926; GRovE, Coelomycetes I, p. 141~142, 1935; 

WATERMAN, Phytop. 37 : 507~511, 1947 

Synonym: Sphaeronema pini DESMAZIERE, Ann. Sci. Soc. Nat. 3, Ser. X, p. 347, 1848 

Phoma pini SACCARDO, Syll. Fung. 3 : 101, 1884 

Sclerophoma pini (DEsM.) HoHNEL, Sitzb. Akad. Wiss. Wien, Math. Nat. Kl. 

Abt. I, Bd. 118 : 1234, 1916 

Rhizophoma pini (DEsM.) PETRAK et SYDOW, Rept. Spec. Nov. Regni Veget. 

Beih. XLII, p. 472~474, 1927 

Rhizosphaera radicate NAOUMOFF, Bull. Soc. Myc. France 30 : 385, 1914 

General features of this species closely resemble those of Rhizosphaera pini (CDA.) MAUBL., 

the type species of this genus, so it is very difficult to distinguish them macroscopically or 

under a hand lens one fr·om the other. Pycnidium is 50~95 X 50~ 115p, and has stalk- and 

ball-like hypostroma which is 45~58 X 18~23p and 40~58 X 30~50p in size, respectively, at 

its base. Ostiole is lacking, but appears irregularly at the upper part of pycnidium. Coni­

diophore is absent. Conidia are produced directly on the inside wall of pycnidium and wall 

of inner hyphae. Inner hyphae dissolve with the maturity of pycnidium. Finally, pycnidium 

:is filled with many pycnospores. Conidium is hyaline, elliptic to ovoid, unicellular, 5.0~10.0 

X3.0~5.0p, usually 6~8x3~4p in size. 

Host: On blighted needles of Picea excelsa LrNK3' 26' 3•', (Oshu-tohi), P. pungens ENGELM.ll 

·BJ10llmBJ27lB2l, P. pungens var. argentea8' 6l18l24'8•'35', P. nigra LrNKsns<J, P. sitchensis TRAUT. et 

·MEYER6H8l27' 3•l, P. glauca6' 16' 2ns.J, P. orientalis CARR.28' 84'. P. abies18' 28' 88', P. schrenkiana Frsa. et 

.MEYER27'84'. Abies pectinata DC. 6' 26' 8", A. nobilis LIND. BHBJS<J, A. sibirica LEDEB,19' 26', Pseudotsuga 

.douglasii CARR.S", Pinus austriaca HoEss.6' 18' 3", P. montana MILL.6' 3", P. strobus L.6', P. mugo 

·PoiR.1Bl2Bl, P. nigra ARN,2Bl, P. densiflora SIEB. et Zucc.<l12l13' 29' 80' (Aka-matsu), P. thunbergii 

·pARL}l12H8l29l30' (Kuro-matsu), and P. excel sa WALL. (Himaraya-goyo ). 

Distribution : Europe (Russia19' 26', Austria3', France3', Germany6', Czechoslovakia8', 

·Norway10' 2", Britain6l2°'21' 27' 3", Ireland6' 84', Netherland20' 27l33'), North America(United States1l32l, 

·Canada15'), and Asia (Japan11'). 

Material: Pinus densiflora--Meguro, Tokyo, Vll-18, 1966, by K. TANAKA; Chiba-city, 

·Chiba Pref., VI-25, 1965, by T. UozuMr; Fujiyoshida, Yamanashi Pre£., Vll-8, 1965, by A. ENDo; 

Minori, Ibaraki Pref., WI-, 1965, by H. KoNDO. P. thunbergii--Meguro, Tokyo, Vll-18, 1966, 

by K. TANAKA; Chiba-city, Chiba Pref., VI-25, 1965, by T. UozuMr; Uchihara, Ibaraki Pref., 

'WI-, 1965, by H. KoNDO, Pinus excelsa--Mito, Ibaraki Pref., X-3, 1966, by T. KoBAYASHI. 
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Figure 6. Rhizosphaera kalkhojfii BuBAK 
a : Immature pycnidium on Pinus densiflora S. et 

Z. showing young conidia produced directly on 
the wall of inner hyphae 

b: Mature pycnidium on Pinus thunbergii PARL. 
c : Conidia produced on Pinus densiflora S. et z. 

( L--J lOt~) 

Note: The present fungu~ 

has commonly been reported to­

be a causal agent of the needle' 

blight of spruce, especially or 

Picea pungens, in Europe and. 

North America, though it has wide' 

host range on various coniferSo 

including pines. However, biology 

of this fungus has not yet been_ 

critically investigated fully. RoHDE 

25l and WATERMAN32l obtained SUC·· 

cessfully its culture and some· 

cultural characters on agar media. 

were noted by them. W ATERMAN82l 

and PEACE20l pointed out the 

importance in determining patho-· 

genicity of the present species as. 

applying to coniferous plants,. 

although they obtained only nega-· 

tive results. In Japan, the pre­

sent fungus was first recorded by· 

Suno29lSOJ who examined succes­

sive occurrence of the needle· 

blight of pines caused by it in a 

limited area of the San-in Dist­

rict. In a case of epidemic out-· 

break of the pine needle blight 

during the year of 1965, CmaA•J· 

and KoNno12l18> discussed the pre-· 

disposing factors in pines to the· 

present Rhizosphaera based on 

their analytical examination or 

the diseased stands. KoNno 12l13l 

also noted different susceptibility 

among many Japanese pine clones' 

pertaining to the needle blight •. 

CmaA •J and PEAcE20l suggested. 

conclusively that infection of fun-· 

gus and/or development of the 

disease may be stimulated by 

abnormal water relation onto pine· 

or spruce brought by drought. 

The present fungus was­

easily isolated. Two ways of 

germination were generally· 
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observed. In the first, its conidium multiplicates in a budding way and the fungus gradually 

increases the number of secondary conidia by repeated multiplication. Hyphae grow from 

the mass of secondary conidia. The other case is the normal type of germination, i.e. 

germ.tube is born on conidium directly. In either case colony finally shows similar macro­

scopic appearance. Growth of colony is fairly fast and mucous conidial drops are scatteredly 

produced on blackish mycelial colony. Conidia are luxuriantly produced on the cultural 

hyphae without conidiophore as illustrated by WATERMAN82l. Culture of the present fungus 

differs much from that of Phaeocryptopus nudus (PEcK) PETR. as pointed out previously by 

RoHnE2~' (Plate 4, H). 

3~ Rhizosphaera sp.--(Plate 3, E, F; 4, A~E; Figure 7) 

General features of this undetermined species of genus Rhizosphaera bear close resemblance 

to those of two Rhizosphaera described above. It is very difficult to distinguish these three 

Rhizosphaera macroscopically, as they differentiate only by microscopic examination one from 

another. Pycnidium is 65~85 X 70~ lOO.u, and has stalk- and ball-like hypostroma, 55~70.u in 

length and 20~38 X 20~50.u in size, respectively. Ostiole is lacking. Conidiophore is absent. 

Pycnospore is produced directly on the inside wall of pycnidium and mass of inner hyphae. 

These inner hyphae dissolve as the pycnidium age and pycnidium is finally filled with many 

Figure 7. Rhizosphaera sp. 

a: Pycnidium on Abies mariesii MAsT. 

b : Conidia on Abies mariesii 

c : Pycnidium on Pinus pumila REGEL. 

d : Conidia on Pinus pumila 

e : Conidia on culture isolated from a material on Pinus pumila 

( u...LLL1=50.u, L-..._>=lO~t) 



conidia. Conidium is hyaline, elliptic to cylindric, unicellular, 20-37.5X7.5-12.5tJ, mostly 

22-28 x 8~ 12tJ. 

Host and material : On blighted needles of Abies mariesii MAsT. (Aomori-todomatsu)-­

·Narusawa, Yamanashi Pref., IX-, 1960, by Y. ZINNO, and Pinus pumila REGEL (Hai-matsu), 

Miyata, Nagano Pref., IX-, 1966, by T. KuBo. 

Note : As mentioned earlier, this undetermined group is separable from the hitherto 

known species of the genus Rhizosphaera by its longer conidia. Monosporous culture from 

the fungus on Pinus pumila was obtained successfully. Dark brown-coloured colony develop­

·ed on potato-sucrose agar. Its growth is comparatively slow, and small black pycnidia are 

-scatteredly produced on the colony, then mucous conidial masses ooze out from them . 

.Conidia produced on culture are quite identical with those on the host plant (Table 2, Figure 

7 and Plate 4, F, G). It is worthy of note that the culture of Phaeocryptopus nudus (PEcK) 

PETR. is quite similar to that of this isolate from Pinus pumila not only in its macroscopic 

.appearance but also in the size of conidia produced on it. Verification of life-historical 

relationship between these two fungi remains as an important problem for future study and 

solution, 

4. Rhizosphaera oudemansii MAUBLANC, Bull. Soc. Myc. France 23 : 173, 1907 

Synonym: Sacidium abietis OunEMANs, Contrib. Fl. Myc. Pays-Bas XVII, P. 333, 1900; 

SACCARno, Syll. Fung. 16 : 992, 1902 

Note: Among the hitherto known species of genus Rhizosphaera, R. oudemansii MAuBL. 

bas been recorded only once from the Netherlands••>, The author has not seen either its 

specimen or its original description and figure. According to MAuBLANcl7l, however, general 

features and figure given by OunEMANS as Sacidium abietis Oun. are quite identical with those 

<>f Rhizosphaera pini (CnA.) MAuBL. except for its conidia being smaller than the latter, as 

shown in Table 1. So, he transferred it to the genes Rhizosphaera from Sacidium, and newly 

named it as R. oudemansii MAuBL. to avoid confusion with R. abietis MANG, et HAR., a synonym 

<>f R. pini (CnA.) MAUBLANC, Judging from his treatment and from the description by 

SAcCARno26>, it seems highly probable that this fungus is maintained in the genus Rhizosphaera. 

Summary 

1. Justification of the genera Rhizosphaera MANGIN et HARIOT and Rhizophoma PETRAK et 

SYnow was critically reexamined. The genus Rhizophoma lost its independency followed by 

the revision of misdescription of the old genus Rhizosphaera made by MANGIN and HARlOT, 

2. Nomenclature of the species name pini in the type species of both genera is of 

Rhizosphaera pini (CnA.) MAUBL. described in 1840. The species name of Rhizosphaera kalk­

hof!ii BuB. is, therefore, revived for Rhizophoma pini (DESM.) PETR. et SYn., first described in 

1848, under the genus Rhizosphaera. 

3. In the course of identification on Japanese materials, it was found that three species 

belonging to the genus Rhizosphaera were distributed in our country, two of which were the 

hitherto known species, namely R. pini (CnA.) MAuBL. and R. kalkhof!ii BuBAK. At the same 

time, Rhizosphaera radicata NAouM. was treated as a synonym of R. kalkhoffii BuBAK. 

4. On the other species identification was retained here and its morphological and 

cultural characters were briefly noted. It was pointed out that the culture of Phaeocryptopus 

nudus (PEcK) PETR, was quite similar to that of this undetermined Rhizosphaera, and further 
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study to verify the genetic relation between them is required. 

5. Judging from the critical notes made by MAUBLANC and SACCARDO, Rhizosphaera oude­

mansii MAUBL. may remain to be the fourth species in this genus. 
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Explamation of plates 

Plate 1 

Rhizosphaera pini (CoRDA) MAUBLANC 

A: Blighted needles showing minute black pycnidia on the under leaf surface 

(A piece of P ARATYPE specimen on Abies pectinata DC. deposited in France). 

X1.2 

B : Do. On Abies veitchii LIND. X 1. 3 

C : Enlarged needles showing a number of pycnidia arranged into two streaks. On 

Tsuga diversifolia MAx. X2.5 

D : Do. On A. veitchii. X 2. 5 

E : Closed masses of pycnidia having white resinous substance on them. On A. 

pecticata. x 15 
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F : Pycnidium having apparent stalk- and ball-like hypostroma on A. pectinata. Stained 

by KOH. X370 

Plate 2 

Rhizosphaera pini (CoRDA) MAUBLANC 

A: Pycnidium on Abies veitchii LrNo. X 370 

B: Conidia on A. pectinata DC. X 500 

C : Conidia on A. veitchii. x 500 

Rhizosphaera kalkhojfii BuBAK 

D: Diseased seedlings of pines in Asakawa nursery. (Photograph by Mr. T. UozuMr) 

Front row : Heavily blighted seedlings of Pinus densijlora SIEB. et Zucc. 

Back row: Seedlings of P. thunbergii PARL. infected very slightly 

E: Mature pycnidia broken out irregularly on their upper wall. On P. thunbergii, X210 

F: Do. On P. densijlora. x210 

Plate 3 

Rhizosphaera kalkhojfii BuBAK 

A: Heavily blighted needles of Pinus densijlora SIEB. et Zucc. (Photograph by Mr. 

UozuMr). X 1/2 

B : Closed mass of pycnidia forming regular ---row. On P. densijlora (Photograph by 

Mr. T. UozuMr). X25 

C: Conidia on P. densijlora. 

D: Conidia on P. thunbergii. 

Rhizosphaera sp. 

X500 

X500 

E: Blighted needles of Abies mariesii MAST. showing minute black pycnidia on the 

under leaf surface. X 2 

F: Blighted needles of Pinus pumila REGEL. X 1.5 

Plate 4 

Rhizosphaera sp. 

A: Closed mass of pycnidia forming regular row of black globules. On Abies mariesii 

MAST. X20 

B : Do. On Pinus pumila REGEL. X 15 

C : Pycnidium on Abies mariesii. X 370 

D: Pycnidium on Pinus pumila. X370 

E : Conidia on Abies mariesii. X 500 

F : Conidia on Pinus pumila. X 500 

G: Conidia produced on culture isolated from the conidium on Pinus pumila. X 500 

Test-tube cultures of Rhizosphaera and Phaeocryptopus (After a month on potato-sucrose agar). 

X2/3 

H: Left : Rhizosphaera kalkhojfii BuBAK isolated from Pinus densijlora S, et z. 
Middle : Rhizosphaera sp. isolated from Pinus pumila REGEL, 

Right : Phaeocryptopus nudus (PEcK) PETRAK isolated from Abies homolepis S. et z. 
(two colonies). 
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1lli.JfJB!i<:ltfi!U~~<5b-!t-c hypostroma ilt:r-T~c "' ?) ~::ff-tG c "' ?~~I:::.J: "'-c~ ~~.h. t.:o 

MANGIN i?li.:O)%J't~~3(\~l::.fd:'i?;Z_, Jiff-:~Hi~ii. ffl~ffi~~. fflTilt:~f¥~v:::.t.:c;Z_f.:iJ!, Ji'TJJl:!fv:::. 

%~!1§-T%~:1:1i*v:::. '?\,, -c 'h b.h. o- c '?ltffirilt:F"JijO):l;ft\, ,%1:-T:f!J::v:::.1: c. ", i o- c '?ltffirmt:r 

$i7• i?O)L1Q:I~JIHHrnff-:;jj\:0)%1:-T:f!J::v:::.JJi:1:-t Q c lA.:o b•.h l?~t, -f:"O)~~C~ 5 ~)t:::.~t ~ O)fi!Um/.CO 

"5}1:-Tt]!~:flli\, 't.:;O!, .IE:t;CO~O)jjC~:)(<j:lv:::.ltlltr~O):j;ft\, ,%1:-T:f! L-b•CO"'"'n 'tJ:\, 'o -t co C:;$:~v:::.lt 3 

:I[;0\1.JQ;Z_ I? .h., ffl.:tf 4l!;O!J;rl I? .h.'""(\,' Q o WILSON C WALDIE35l C ~i1 =¥' ~ .Ail[O):;j;.:~Ji 2 ;fil!v:::.-?1, ''""( 0)"'"', 

:;j;.:~O).?< 1 7';jfj Rhizosphaera pini (CnA.) MAUBL. O)*fmi£~:;j;.:v:::.lt MANGIN 1?0)1,,? ;Nfifi;I-,%1:-T:f!lt 

. .;._I? .h. f. %1:!1§-Titffi-Tmt:m;b• l?ii[~!f1:-tG.: c. '-'iD-e -?0) R. kalkhoffii BuB. it i "'t.: < %1:-T 

:f!~:?z~, ,:O);~c5J-1:JliHO):;k~~O)t:,;0!\,,;0!jjljj~O)ijj1jlj,\'((C:'.;5G.:c~1~:Ji.i L-f.:o PETRAK i?lt, 

WILsoN l?iJ!:fJ!O)~.lJI],I'(( c L.t.:%1:!1§-T7!M1::1Ji*cot:>;Ot\, '~£m L-. ~~:51-ft Qf!lli {ill.~ lffi tiO -c Rhizo­

sphaera kalkhojfii BuB. ~{, cv:::. V-c Phizophoma ~~%JllfH<!(.ll.~-!tt.:COC:'<5Go 

c ~ 0;0\ WILSON l?iJ!O)"'"'f.: J: ? 1:::., Rhizosphaera ~0) .?< 1 7';jfji:::.:J;:>1, '-c. %1:-T:f!CO;ff::tf.~"" '""(\,' 
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~(7)vUIJ~1!i MANGIN G(7);r,..-e~~.:.c. -£t.::. PETRAK22 ' il~:f'~liiLt.::.t ?v::.. 73-~-T~t.cu::.:B-~Ili!l-T 

~:5¥~ >!:. L < iif'I~-t ~WHwHI\i~JF-evi, UiUinl!:~i&\~i::.:to\,'""Cm:;J:;:mtlltr(7)1l!fdt.::.IH!!IIli!l(7)~~ 

il~~., -c. ~t.::.il>t7J-~-Tt'J!c~~~a Gn~i"""'.:. c, ~ Gv::. PETRAK Gli Rhizosphaera pini (CoA.) 

MAUBL. vcv=->"'-c~:<$:il,G-cHt.c< MANGIN G(7)ilc~il,G7J-~rt'J!(7)1'HE~~Ilb-c. :9-~.:r~~!A:< R. 

kalkhojjii BuB. c~~;W.i::. L? ~.!:: L ""(\,'~.:. .!::, t.c c'il, G, :;$:*.:. (7)jjijj~(7)1iil~51U.::. L ""C-t:-(7)7j-~Jli!lr% 

nl!::1J~ir.:;$:11{!¥J£;W.il!~ ~il, .!::'? il>t::.~Mil! t t.::.nt.::.o 

.:_(7)~rR9~1WIJ!l-t~t.::.llbv::.:to.:.t.c.,t.::.7 7 :.-'7-, /{!) (7)1'!'f:i'l.l3?<!\f4~-f!¥~1!1'!f*f¥(7) Rhizosphaera pini 

(CoA.) MAUBL. (7) para type ~ b < ts~:;$: 2 ,r!?, (7)~1J:Ii, :9-~!f.!!.::fil~~P'Ill**'llllllil~:to .t UWH~P'l~ 

il> Gmt~:l¥~ L, :9-~.::F-t'J!~ t t.::.t.c\,'.:..!:: ~ Ub L, i t.::.m:;J:;:~J:j:1(7)~P'J-*(7)~(7).7,..il~ MANGIN G(7)1i\l 

"'t.::.~(7).t? tr.~., -c"'~(7)tlii~~n. MANGIN G(7)~(7)jj'C~(7)? t:.:B-~-T~tr.~-t~'l!I57J-vi~-£ IJ -e 

~~.:. cil!~~ Gil,vr.f.c., t.:o Lt.::.il~., -c. Rhizosphaera ~(7)~~~i-'l!I5~JE~n. li'il~t::., .:.nt:=..t., 

-c PETRAK Gil'; Rhizophoma ~~~:i'l. ~ -ltt.::.:±t.::. ~JIEI:Hi m ;k: -t ~ (7) -e. Rhizophoma ~vi.bt.::.t.::."tF 

Rhizosphaera ~~::.~-@-~;h. -t:-(7);W.;g.!:: t.c ~ o 

.:. (7)jjijj~vi !J 1' 7'*iflil~.:tn-'enli'il r.m;g pini ~:fl-t ~ (7)C:, li'il-~~::.~.g.-r- ~~.g." 'Tni1,(7)*ifl;gvt. 

-t:-(7)"££Jfl1,,G;h.t.c\,'o Rhizosphaera pini (CoA.) MAUBL. vi 1840 ~t::.jj'C~~nt.::. Coniothyrium pini 

CoRDA tr.>!:,.!:: --::)1,,""($; I). -1] Rhizophoma pini (DESM.) PETR. et SYD. vi 1848 ~t::.ljC~~nt.: Sphae­

ronema pini DESMAZIERE ~ 1(:, .!:: t::. L ""(\,' ~ o Lt.::.il~., -c J'f;lfl;ftiivi Rhizosphaera pini tr.~ I), Rhizophoma 

pini vi Rhizosphaera ~(7)""fC:Ii pini (7)*if!;g ~ Jfl\,' ~.:..!:: tJ!-(·~t.>:\, 'o .:t.:. -e. .:. (7)*if!O);W.;g (7)f.cil>C: 

2 =I=§ tr.i!l\,'*ifi;g -c-~ ~ Rhizosphaera kalkhojjii BuBAK iJ!.bf.::.t.::.U~ri!ii"" ~ o 

-jj CLEMENTs .!:: SHEAR5' li Ectosticta SPEG. ~.!:: Sclerochaeta HoHN. (=Chaetopyrena PAss.9') ji, 

~ Rhizosphaera ~(7);W.;gc L""C~JIL-c"'~, ~1!ili.:.(7)jjijj~li(7)~:2j>:~;r,..-c"'t.>:\,'ilt, "'Tnt!A3t 

tt:tvr.(7).7,..~f~.:. c. jj'Clltil' G-t~.!:: jjijj1!i.!:: t i., t.: O\:t~(7)Jil3r~~~ t.. ~1!ili ~ Gtr.ffl3.::f~tr.~U=€: 

iJ!~ ~.:..!::, t.c C'il> G:<$:¥1Hr.;to\, 'Lii.:. (7)jjijj~~ Rhizosphaera ~(7)gr.;g.!:: i"" ~.:..!:: iif*l;j Lf.::.o 

~~tr.(7)~f.::.l3:<$:.i£:(7):<$:~1l3*if!(7)?'t::> 2*if!lillHo(7)*lf!ir.~~L (Table 1, 2, Figure 1), .:tn-'en 

Rhizosphaera pini (CoA.) MAUBL. :to .t <1' R. kalkhojjii BUB • .!:: li'i]JE~nt.:o ~.!:: (7) L!lli:B-~!f.!!.::fil!:k 

~ < Jlt%l*if!t::.~~-t ~ >!:. (7)iltt.c"'o U' L i t!~*filt::!rt.c\, < .!::, /'1' ~-:; J::(7)~:;$:il' G(7).ljt}llil.::f~lMt 

Phaeocryptopus nudus (PEcK) PETRAK (7)~=itt::.fj;l:( :to I), ~1!iil!~'it.J::i:=.~f~7J-~.::f(7):;/(~ ~iltlltr* 

(7)-t:-;h.tr.-~ L, .:. (7)jjijj1!i(7)1i'i]~~f*lr.-:>\, 'L (7)~Wfil!!Z,~-c-~ ~.:..!:: il> G. .:. .:. -c·lt.:. (7) Rhizosphaera 

~1l(7)*if!;g(7)fJCJEiil;jf*L, t.::.lvt::. Rhizosphaera ~(7)-mc L-c;t.;< o 

NAoUM OFF iJ! P v 7 iJ> G*11r Lt.: Rhizosphaera radicata NAoUM. li, LUYK14' ~ PETRAK G24'iJ!m:flfli 

L, it.::. Table 1, Figure 1 t::.;r,.. Gn ~ .t ? tr., ..z:- (7)%~ b~ Rhizosphaera kalkhojjii BUB. t::. .t < -~-t" 

~ (7) -(·, ..Z:. (7);W.;g C 1.., L ~J!!! L f.:o 

::t7 /'!J.iJ>G OuDEMANS iJ!*11fLt.::. Rhizosphaera oud.mansii MAL'BL. li, li t.llb Sacidium abieiis 

Ouo • .!:: L""Cjj'C~~nt.::.il\ MAUBLANc17l(7)f!J~1EIC.t I) Rl.izosphaera ~t::.f$~n. li'i]~t::. R.pini (CoJ.) 

MAUBL. (7);W.;g-c-~ ~ R. abietis MANG. et HAR. c (7)*if!;g(7)]Hl~i5L~~vt" ~ t.::.llbWJ't.::.vr.lfl;;g ~nt.: t (7) 

-(·~ ~o biJ!I'!'fir.li:;$:*lf!i::.~~i""~ "{, (7)iJ!fJ: <, "£f.::.-t:-(7)}.lf:~:ij>:"{,.7,..~ .:_ ciJ!C:~fJ:iJ>., f.:;.iJ!, MAUBLANC 

~ SACCARD026' (7)*1!1-iJ> GfUWTL -c Rhizosphaera ~(7)*iflc1tX. -c .t "' t (7) c.~,bn~o 
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t.r; :to, *~iii O)~f.S~v:::.~ L- PETRAK lili L-/Jb.:C 0)7\:~~ftli~)j- Phaeocryptopus ~ -c-~;:, ? c :f!!5E 

L-f.:o .:.nv:::.%IVC RoHDE25> lijjljj~"ij0):5}lll!W'*~:to.:.t.r;l.', Phaeocryptopus nudus (PEcK) PETR. :to 

J: lJ P. gaeumanni (RoHDE) PETR. c Rhizosphaera kalkhoffii BuB. :to .J:: lJ R. pini (CDA.) MAUBL. c 0) 

~l.,t..:V:::.IiFi\lti~f*lit.r;l.' ./:: L-t-:o c.:. ;:,b~ PETRAK28> fibt.::.t-:lJ RHODE O)~Mv:::.&v! < L-, RoHDE 0) 

:lW'*lttlt~II~HiT-7\:~-c-~ IJ ~b l-'-' c L--c, Rhizosphaera pini li Phaeocryptopus nudus O);k%:5}~~ 

r-tltft-c·~IJ. R.kalkhof{ii fi!J,%:5t~~r-tltftv:::.l3:b•t.r:Gt.r;\,'c±~L-t-:o AINSWORTH c BISBY2) 0) 

,"ij~li$J!It." fi PETRAK O)m~.:t0)'£'£:Jft.A_;h_'"(\,'Qo PETRAK 0).:_0) ROHDE O)JW'*~~~;::%J'-t:Q~ 

~! < li-J!J!~:Q c.:. ;:,-c-~:Q*b~. f&~O)fliim~5Ev:::.%JL- 'LiifoJ J?O)J!.f*I¥JIDE#l1~~Vf-c" 't.J:'-'c ~* J?O) 

7}-lll~~~;:::fa\,, -c li, '.};-t.r; < c {-, Rhizosphaera kalkhoffii BuB. C: Phaeocryptopus nudus (PEcK) PETRAK 

cO)fb,v:::.li, RoHDE O)j!§':filliC:Fi\1~. i.,t-:<Fiilt&~f*O)f.r;l,<cb~~~Gb•-c-~., t-:o L-b•L- Rhizo­

sphaera kalkhoffii t/-:71-0)fit C: Phaeocryptopus ~-. Phaeocryptopus nudus t/-71-0)fit c Rhizosphaera ~ 

11M e: O)~"'t.:O)Fi\lttt~f*O):fl-v:::.-?\,,-clt, 4-f&~W~&:,~e: ~n:Qr,m~~-c-~ :Q o 

t/-J::O)~-c ~td'li.~~~l!l! L-, s *~O)tt~f!t~-t-t~;f;t;W!i!iO)~, liil~)'j(v:::. L-/Jb L-, ~b IJ v:::.*~ 

-0)~:*~~#-t'o 

Rhizosphaera MANGIN et HARlOT, charac. emend., Bull. Soc. Myc. France 23 : 56, 1907; 

SAccARDO, Syll. Fung. 22 : 917, 1913; GRovE, Coelomycetes I, p. 141, 1935. 

~::£; : Rhizophoma PETRAK et SYDow, Rept. Spec. Nov. Regni Veget. Beih. 42: 472, 1927. 

1. Rhizosphaera pini (CoRDA) MAUBLANC. charac. emend.,--(Plate 1, A~E, Plate2, A~ 

C, Figure 5)-Bull. Soc. Myc. France 23 : 171, 1907; WILSON & WALDIE, Trans. Brit. Myc. Soc. 

13: 151~152, 1928; GRoVE, Coelomycetes I, p. 141~142, 1935. 

~4; : Coniothyrium pini CoRDA, Icon. Fung. IV, t. WI, f. 105, 1840 

Sacidium pini (CDA.) FRIES, Sum. Veget. Scand., p. 420, 1849 

Leptothyrium pini (CDA.) SACCARDO, Syll. Fung. 3 : 627, 1884 

Rhizosphaera abietis MANGIN et HARIOT, Bull. Soc. Myc. France 23 : 53~68, 1907 

it.± : Abies pectinata DC.16>st>S<>, A. grandis LrND,6>S<>Ss>, A. fraseri LINDY, Pinus sp.26>, '/ 7 ~to 

5t;(ff: l@;:fl·l c7 7 Y .A">'•>sl), 4 =¥ 1J .A">2o>ss>, r-1 7 .>, :;t-.A r 1J 7 6)81). 7 "" ::r .A "' ... ~'f- 7 a)Sl>, 

-1 !J 1) 7 6)81>), ~t* (7 .;( 1) ::IJ I>Sl)) .:fa .l:: lJ7 :Y 7 (S *)o 

~*if : Abies pectinata DC. 2 .~ (MANGIN O)Fi\15Ev:::. .J:: :Q, Para type 1 .~ ~i5ts ), '/ 7 ---z 2 .~to .J:: lJ 

g[!lJ: Table 2 v:::.;r,.. Gn:Q .J::? 1::::., bt~!!E-c-lt!!Ei®iW:It!!'liH:::.7t:fflL if£:1!!!0), 7rJH:::.vt7,..c/Jb Gnt.r:t~• 

., t-: o 1@;:1·1·1-cU tot v:::.Jj!~ c ~;ilL--c ~ ~ ~ O)~;f;ti Cit~) Wli!i c L-'Llic~ ~ n -c"' :Q o ~@li'ii\;7,.. t.:*i!i 

0)5J-lll~~~H,ftt tT-gl(;:;t; CT-:Je:!f) v:::.~b IJ. JW~O)Jttl(:v:::.J:., -c PETRAK O)f.&:m~~~t'*-t :Q.:. eli 

* .:. 0);~1::::.'0\,''Lri, Phaeocryptopus ~]ijO)JW.Jfi¥J1>1'llt~'ffjffi l...J.r:vtnl!t.r; Gt.r;\,,0)""(·,.:..:. -caw< 
~~Lt.J:o'o 



圃

針葉樹すす葉枯病菌の属および種の再検討 (小林〉 -111 ー

2. Rhﾏzosphaera kalkhoffii BUBÁK一一(Plate 2 : D~E， Plate 3 : A~D， Fi酔re 6)一-Ber.

Deut. Bot. Ges. 32: 188-190, 1914; LuYK, Ann. Myc. 21 : 133-142, 1923; WILSON & WALDIE, Trans. 

Roy. Scott. Arb. Soc. 40: 34-36, 1926; GROVE, Celomycetes 1, p. 141-142, 1935; WATERMAN, 

Phytop. 37 : 507-511, 1947 

異名:勾haer，側側a pilli DESMAZIÈRE, Ann. Sci. Soc. Nat. 3, Ser. X, p. 347, 1848. 

Phoma pini SACCARDO, Syll. Fung. 3 : 101, 1884 

ScleroPh棚a pini HÖHN., Si.tzb. Akad. Wiss. Wien, Math. Nat. Kl. Abt. 1 , Bd. 118 : 1234, 

1916 

Rhizophoma pini (DESM.) PETRAK et SYDOW, Rept. Spec. Nor. Regni. Veget. Beih. 42: 472 

~474， 1927 

Rhizosphaeγa radicata NAOUMOFF, Bull. Soc. Myc. France. 30 : 385, 1914 

寄主:オウシュウトウヒ町26)34' ，シトカトウヒ制限7)叫に Picea pung，側SI附10)15)18)21)32) ， P. P開gens var. 

4γgentea8)6)18)24)8'l85) ， P. nigγa LINK27)34), P. glauca6)18)27)34l, P. orientalis CARR.28)84), P. abiesI8 )28)88) , 

P. schrenkiana FISH. et MEYER27)84), Abies pectinata DC.印刷ペ A. nobilis LIND.的18)8的， A. sibirica 

LEDEB.19)26) ，ダグラスファ- 34), Pinus austγiaca Houss的18)3的， P. mugo POIRI8)28), P. nigra AR~8，モン

タナマツ 6M43，ストロープマツ町，アカマツ的11日町山29日O〉，クロマツ的山12)18)抑制およびヒマラヤゴヨウの

針葉に生ずる。

分布:欧州Kロシア 19)26) オーストリアベフランスペ ドイツベチェコスロパキアヘノルウエ_10)24) ，

イギリス酌20)21)2 7) 3ベアイノレランドmu，オランダ20)27)88))，北米(アメリカ1)32)，カナダ日〉およびアジア

〈日本的11)12日出29)30)) 。

資料:アカマツ 4 点，クロマツ 4 点およびヒマラヤゴヨウ 1 点。

記事:本菌は Table 2 にみられるように，他の 2種と異なり，標高 I ，OOOm 以下の低地帯でマツ類に

のみ産する。欧米では一般にトウヒ類の葉枯〔落葉〕病菌として知られている。本属既知種のなかでは最

も分布，寄主範囲が広く，報交も比較的多いが，生態等の詳しい調査研究はほとんどなされておらず，

ROHDE25 ) と WATERMAN32 ) が分離格養をおこなって若干の培養的特徴をのべているほかは， PEACE20), 

WATERMAN82) がトウヒ類に接種実験をしたが陰性に終わったことを記述しているにすぎないc

わが国では周藤29)80)が山陰地方における本菌によるマツの葉枯性病害の発生状況をのべたのが最初の報

告である。 1965 年の大発生に際して千葉ベ近藤12) らは発生環境，発病誘因等について調査観察結果を解

析して報告し，千葉によって本菌によるマツの病害がすす葉枯病と正式に命名された。近藤12)13)はさらに

アカマツ，クロマツの多くのクローンを調べ，すす葉祐病羅病程度がグ戸ーン間で顕著な差のあることを

報じた。さらに千葉的， PEACE ら21)によれば，マツ， トウヒなどの本菌による感染あるいは発病は，乾燥

等による樹体内水分の消費，供給のアンバランスによって誘発促進されるらしレという。

本菌分生胞子は容易に発芽管を生じ，あるいは芽生増殖をおこなう c 両発芽型のいずれからも，のちに

は同ーの菌そうを発達する。発育は良好で， WATERMA~2) が図示したように，菌糸より直接分生胞子を芽

生し，黒色菌そう表面に液滴状の分生抱子粘塊を散生あるいは一面に生ずる。 Phaeocγ'yptopus 叩dus

(PECK) PETRAK の菌そうはこれとまったく異なり， ROHDE叫が指摘したように，両者の聞の同根関係は

否定される。
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3. Rhizosphaera sp.一一(Plate 3 : E , F , Plate 4:A~G， Figure 7) 

寄主および資料:アオモリトドマツおよびハイマツ各 1 点の針案に生ずる。

記事:ここにあげた資料の菌は Rhizosphaera pini (CDA.) MAUBL・とは分生胞子長あるいは分生胞子の

長さと幅の比によって類別されるくTable 2, Figure 1~4)o 2 つの資料のうち，ハイマツ上の分生胞子か

ら分離した培養は， Rhizosphae何 kalkhoffii BUB. のそれとはまったく異なるが， R・ pini (CDA.) MAUBL. 

の分離に失敗したため，この両者の培養比較ができなかった。一方 Pha即cryptopus 制伽S (PECK) PETR. 

の培養の一般的特徴および培地上に形成された分生胞子の大きさが， 円イマツから分離された Rhizo・

sPhaera 菌株のそれとよく似ている。このことから，この群の菌と Phaeocryptopus 属菌との関係をさらに

多くの資料とその分離培養によって検討する必要があり，ここでは種名の決定を留保した。

Rh・zosphaera 属菌の検索表〈括弧内の種は本邦未記録種〉

Al :分生胞子は小さく(10μ 以下)，卵形ないし楕円形，低地に産しマツ類に生ずる

……R. kalkhoffii BUB. 

Az : 分生胞子は大きく(10μ 以上).楕円形ないし長楕円形

B1 :分生胞子は 9~13x7~9.5μ，精円形・H・H ・.......・ H ・-…....・ H ・...(R. oudemansii MAUBL.) 

Bz: 分生胞子は 15μ 以上，高地に産し，亜高山性樹種に生ずる。

C1 :分生胞子は 16~20x8~10μ ・・H ・ H ・.......・H ・...・ H ・....・ H ・...・ H ・ .R. pini (CDA.) MAUBL. 

Cz : 分生胞子は 22~28x8~12μ…....・H・....・ H ・-…....・ H ・ ..........R. sp. 
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